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I ntroduction

This paper addresses the current debate on “tephyi exporting.” It is clear that firms
that export are more productive than those thataloEarly research indicated that this occurs
because more productive firms choose to exporgestmg that firms do not learn much via
exporting (e.g., Bernard & Jensen 1999; Delgadd.€t002). However, a recent series of
studies finds that those firms that choose to ebqudrsequently enjoy more success at
technological innovation, suggesting that firms eaaoess new, diverse knowledge through the
act of exporting (e.g., Salomon & Shaver 2005). ofet gap in the current debate is the focus on
exporting as the sole form of international acyivivhen in reality firms pursue a range of
internationalization options and each of theseonystioffers potential opportunities for acquiring
technological knowledge.

In this study we explore the effect of two intdraaalization options on a firm’s
subsequent innovativeness. In particular, we exaittie relative effects of 1) exporting
products and 2) foreign direct investment. We dawvéheoretical predictions regarding the
speed with which such internationalization shoudfda a firm’s innovation, and regarding the
extent of such effects.

We then test these predictions using data fronfrthrelacion Empresa Publica’s annual
surveys of Spanish manufacturing firms from 2000ulgh 2005. We find that exporting
generates a more substantial increase in a fimn'svativeness than does foreign direct
investment. We also find that the effect of expgroccurs more quickly than the effect of
foreign direct investment. This is consistent wviite notion that exporting can occur rapidly,

while foreign direct investment requires a longamip-up” period to build or integrate foreign



facilities and establish relationships. Finally find modest evidence that exports and foreign

direct investment operate as substitutes in tefresloancing a firm’s innovative learning.
Overall, our results are consistent with prioegesh that finds a relationship between

exporting and subsequent innovativeness. Theséigedso extend prior research by

highlighting these effects relative to alternatenfs of internationalization.

Review of the Literature and Hypotheses

Early research in international business focusethe ability of a firm to exploit existing
assets and capabilities, particularly knowledgeetiasmpabilities, by expanding into new
markets. Indeed, the fundamental motivation fternimationalization was long viewed as
resource exploitation (Hymer 1960 [1976]; Dunnif®y4). Yet research in the 1990s began to
propose an alternate resource-seeking motivatiomternationalization activities. According to
this view, a firm might establish operations oresthise participate in a particular country in
order to gain access to useful knowledge thatutccoombine with its domestic strengths
(Wesson, 1997). Thus, a firm might choose to sehw@gmother country to access the host
country’s advanced technological knowledge (Koguti8ang 1991; Shaver & Flyer 2000), or
perhaps to learn how to serve advanced customeesisn

One manifestation of this resource-exploitationresource-seeking debate has been a
series of studies that explore whether firms tlkabet are more productive because it is the more
productive domestic firm that will choose to exp@vhich would be consistent with resource-
exploitation) or because a firm that exports wdtbme more productive through its exporting
activities (which would be consistent with resouseeking). In terms of a firm’s financial
performance, the evidence has generally been migedimber of studies on exporting and
conventional measures of productivity indicate firats that are more productive begin to
export (e.g., Clerides, Lach & Tybout 1998; Bern&rdensen 1999; Delgado, Farinas & Ruano
2002), while others find that firms that export seguently become more productive (e.g., Aw,

Chung & Roberts 2000; Ozler & Yilmaz 2001; BlaloklGertler 2004).



Yet one line of research offers an unambiguoudltiegxporting appears to enhance a
firm’s ability to innovate. In a series of studi&alomon and colleagues have proposed that
participation in international activities providegportunities to learn that might not be reflected
in conventional measures of productivity (suchadf productivity or total factor productivity),
but rather in more direct measures of a firm’s kisalge base, and they have found evidence
that exporters subsequently innovate more thanexporters, even after controlling for the
initial innovativeness of the firms (e.g., Salon®&shaver 2005; Salomon & Jin 2008). Thus,
one stylized fact from this literature is that expag by a firm leads to enhanced innovation, in
terms of patents and in terms of new products.

But how does this compare to the effect of foralgect investment (FDI) on innovative
learning? Although there have been no studiescthrapare the effect of exporting on
innovative learning to that of FDI, we can genethtee predictions by building on related prior
literature.

First, foreign direct investment is typically a rasignificant undertaking than is
exporting. Whereas exporting entails little orimeestment in physical assets in a host country,
foreign direct investment often requires significeavestments that may be irreversible
(Anderson & Gatignon 1986; Henisz 2001). FDI theygresents a more substantial commitment
to a country than does exporting, as well as atgregegree of interaction. For this reason,
Salomon & Jin (2008) speculate that FDI will leadriore substantive learning than will
exporting. Second, because foreign direct investimsea more significant undertaking, FDI
takes longer to “ramp-up” than does exporting.sAeh, it is likely to take longer to get
activities fully functioning when a firm uses FDian when it relies on exporting. Thus, learning
associated with FDI may take longer to occur tleamriing associated with exporting. Finally,
firms typically export first and conduct FDI lat@ohanson & Vahlne, 1977). To the extent that
learning from participating in a foreign countrycacs in the early years of participating in that

country, this suggests that a firm that engagéfihas well as exporting will learning less from



that FDI than a firm that engages in FDI alone etimer words, exporting and FDI will behave

as substitutes.

H1: Foreign direct investment will be more potivassociated with innovative learning
than will exports.

H2: The impact of foreign direct investment onrenfs innovative learning will exhibit a
greater lag than the impact of exporting on a fimnovative learning.

H3: A firm’s exports and its foreign direct invesgnt will function as substitutes in terms
of their impact on the firm’s innovative learning.

Data and M ethods

Sample

To test the above hypotheses, we need data axpoeting, importing and foreign direct
investment of a comprehensive sample of firms. dMain these data from an annual survey of
Spanish manufacturing firms conducted by the Fuioda€mpresa Publica in conjunction with
the Spanish Ministry of Industry. Each year sith®80, the Fundacion has surveyed a stratified
sample of Spanish manufacturing firms that incluttess that have at least 200 employees and
a randomly selected 5% of firms with at least 1@,fewer than 200, employees. In the years
2000 and later, the Fundacion’s survey includedtoes concerning foreign direct investment
activities, which are particularly relevant to thigove hypotheses. We therefore use the survey
data from years 2000-2005 to test our hypothe8éghe information included is subjected to
validation and logical consistency controls by Facidn SEPI.

The sample included information on 1870 firms fre@nindustries (see Figure 1 for
breakdown by industry). Not every firm appears in every year of the syr®wever.

Consequently, we have a total of 9967 firm-yeaeolkations for these 1870 firms.

! Following Salomon & Jin (2008), we dropped all observations for firms that were classified into the
“Miscellaneous Manufacturing” industry.



[INSERT TABLE 1 ABOUT HERE

The Fundacion survey collects data about a firmi@vation outcomes as well as its
engagement in exporting, importing, and foreigecliinvestment. A significant subset of our
sample engages in these activities, as shown ite PabAs the Table notes, roughly 64% of the
sample companies engage in exporting through tfeafs of the panel, and roughly 13.% of the

firms engage in foreign direct investment durinig time period.

[INSERT TABLE 2 ABOUT HERE]

Dependent Variables

We predicted that a firm’s engagement in exportingporting, and FDI activities would
affect its acquisition of technological knowleddEo test this empirically, we use two different
proxies for a firm’s technological knowledge, oravisalomon & Shaver (2005) call a firm’s
innovative productivity. Each measure has its agwantages and disadvantages; together, they
offer a more comprehensive view of a firm’s inneeatrelated learning.

Patent application count: PATENTS;;.. Our first dependent variable is the number of
patents applied for by firm j in year t. The Fuaida survey asks each respondent to reveal the
number of patent applications submitted by thegedpnt’s firm to the European Patent Office
and to the Spanish Industrial Property Registry given yeaf. Patent data have been used
extensively in technology and innovation literattgsearch as a measure of innovative output
(Scherer, 1965; Comanor and Scherer, 1969; Bassh#8g, 1987; Henderson and Cockburn,
1994, 1996). Although patent data have severalkveivn flaws — not all technological

knowledge is patentable; not all patentable knogeeid patented; different firms and industries

? The number of patents applied for by a firm does not correspond with the successful ones. Approximately the
successful rate is 67% (EPO, 2000) which give a useful variable for approximate the total number of innovation
archived by the firm (Salomon and Shaver, 2005).



have different propensities for patenting (Leviraketl987; Salomon 2006) — such data are
generally seen as a valid albeit noisy measurefioinés innovation (Griliches 1990; Archiburgi
& Pianta 1996). Nevertheless, given the percewedknesses of patent data, we construct a
second measure of innovative learning, definedvbelo

Product innovation counts: NEW PRODUCTS;;. Due to the potential concerns
associated with patent data, we construct a sedependent variable based on new products
introduced by firm j in year t. The Fundacion syresks each respondent to reveal the number
of new and substantively modified products intraethby the respondent’s firm in a given year.
The number of new products has been used as a fookynovative output in a variety of
empirical studies (Comanor and Scherer, 1969; R4¥84; Pavitt et al., 1987; Acs and
Audrestch, 1989; 1990). The primary drawback tdhsaumeasure of innovative output is that it
is difficult to collect such information relative patent counts (Silverman 2002). We take

advantage of the Fundacion’s efforts to collect thformation.

Independent Variables

Exports. Above, we hypothesized that a firm’s exportd wifluence its innovative
learning. The Fundacion survey asks each responaleeveal the total dollar value of its firm’s
exports in a given year. We construct three difiévariables to measure exporting activity.
EXPORTDUM;; is a categorical variable that takes the valug ibfirm j engages in any
exporting in year t, and 0 otherwise. EXPORTDUMtcaes whether or not the firm is engaged
in exporting behavior in a given yedEXPORT S;; is a continuous variable set equal to the
dollar value of exports by firm jin year t. EXPOR captures the intensity of export-based
interaction experienced by firm j. Finalh)nEXPORTS; is measured as the natural log of
(EXPORTS + 1). LnEXPORTS captures the intensitgxqfort-based interaction experienced
by firm j, but allows for a diminishing marginalfet of such interaction on a firm’s innovative
outcomes.

FDI. Above, we hypothesized that a firm’s FDI will infloce its innovative learning.



Authors have argued that firms must establish asiphl presence in the host environment in
order to benefit from the Marshallian location ex#dities (Marshall, 1920; Kogut and Chang,
1991; Cantwell, 1993; Almeida, 1996; Siotis, 198%lomon and Shaver, 2005). As such, a
measure of whether the firm has a subsidiary phigicestablished in foreign market is
developed in FDI_DICO that takes the value of thé firm has a subsidiary in a foreign country
and zero otherwise. Therefore, we define the viriatNFDI that is the natural log of the
number of subsidiaries a firm has abroad plus dve.also lag the FDI variables too for the
same reason commented above.

The Fundacion survey asks each respondent to rineetidtal number of its firm’s
foreign subsidiaries that are operating in a giyear. We construct three different variables to
measure FDI activityerDIDUM;j; is a categorical variable that takes the value ibfirm j has
any foreign subsidiaries in year t, and 0 otherwiSBIDUM captures whether or not the firm is
engaged in FDI in a given yedfDl;; is a count of the number of foreign subsidiarigsrated
by firm j in year t. FDI captures the intensity,perhaps more accurately the breadth of FDI
activities experienced by firm j. FinallynFDI;; is measured as the natural log of (FDI + 1).
LnFDI captures the intensity or breadth of FDI-lzhaetivity experienced by firm j, but allows
for a diminishing marginal effect of such activdy a firm’s innovative outcomes.

Imports. Above, we hypothesized that a firm’s importslwifluence its innovative
learning. The Fundacion survey asks each responoeeveal the total dollar value of its firm’s
imports in a given year. We construct three défervariables to measure importing activity.
IMPORTDUM|; is a categorical variable that takes the valuk ibfirm j engages in any
importing in year t, and 0 otherwise. IMPORTDUMpt&es whether or not the firm is engaged
in importing behavior in a given yeatM PORTS;; is a continuous variable set equal to the
dollar value of imports by firm j in year t. IMPQAR captures the intensity of import-based
interaction experienced by firm j. FinalynlMPORTS;; is measured as the natural log of

(IMPORTS + 1). LnIMPORTS captures the intensityroport-based interaction experienced by



firm j, but allows for a diminishing marginal effeaf such interaction on a firm’s innovative
outcomes.

As noted in the theoretical section above, knowdetddses time to flow back from
foreign operations and be incorporated in the @@ssof the firm; the benefit of exporting may
not be realized until future periods. For that oeasnd consistent with prior literature, we lag
our export and FDI variables one, two and threesygaour estimations (Bernard and Jensen,

1998, 1999; Clerides et al, 1998; Salomon and Shaees).

Control Variables

Several other characteristics of a firm can affeat firm’s innovative outcomes.
Consistent with prior literature in this area (i®alomoné& Jin, 2008), we control for three likely
effects. Prior scholarship indicates a relatiopdigtween innovation and firm size (e.g., Cohen,
Levin & Mowery 1987), and firms that export or eggan FDI tend to be larger than those that
do not. We therefore control for firm size by imgingL nSIZE;;, which is measured as the
natural log of (employees + 1) for firm j in year\We use employment rather than sales as a
measure of firm size because of concerns aboutitéetion of “causality between product
innovations and sales” (Salomon and Shaver, 20B&pr scholarship also indicates a
relationship between innovation and firm R&D intiéyge.g., Cohen & Levin 1989). We
therefore control for this by includirf@& DI ntensity;;, which is measured as R&D expenditure
divided by sales for firm j in year t. Finally,ig possible that firms that have strong brandb wil
tend to introduce more new products than thoseowttBuch brands, and strong-brand firms will
also tend to engage in more exporting or FDI. dotol for this, we includédvintensity;,

which is measured as advertising expenditure divldesales for firm j in year t.

Descriptive Statistics

Figures 1 and 2 show the evolution of our dependarntble, innovative activity, with

respect to FDI/no-FDI and exporting and no-expagrtinms over the period 2000-2005 in our



sample. Both figures show a clear decrease in @ing activity immediately following the
September 11, 2001 terrorist attack and subseqeamomic and political turmoil. The post-
2001 upward trend is clearly greater in exportind &DI firms, especially in the post-2003 time

period.

[INSERT FIGURES 1 and 2 ABOUT HERE]

Table 3 displays the correlation matrix and desimepstatistics for the dependent and
independent variables for the full sample. Not gsmpgly, the correlations are quite high among
variables that are different lags of the same caoostfor example ExportDummylagl and
ExportDummylag2. This implies that we may havdidifty incorporating multiple lags in a
single model, but otherwise does not affect ounegtons. The correlations between export
measures and FDI measures are generally modeste trext section, we turn our attention to a

statistical analysis of exporting and FDI on inntbxe learning, through multivariate models.

[INSERT TABLE 3 ABOUT HERE]

Specification of the Model

Our dependent variables are counts with non-negatiteger values, and many of them
bunched at zero. Therefore, several assumptiotksriymg linear regression models are
violated — for example, assumptions concerning lsm@dastic, normally distributed error terms.
Following prior literature, we use negative binohnegression estimation to conduct the
analysis (Hausman et al., 1984; Blundell et al95tNadolska and Barkema, 2007; Salomon,
2006; Salomon & Jin, 2008).

As we are operating with panel data, we modifydhginal negative binomial regression
to allow random effects over time. So, our fina¢dfication of the model, using a conditional

maximum likelihood approach, is:



Prob[Y=ytg] = e™&PO) N\ Y/ yul, y = 0,1,...

[INAit = B'Xit + U + Eit

Results

We estimate negative binomial models of innovakeagning. Tables 4 and 5 display
models that estimate innovative learning as meddwydhe dependent variable NewProducts, as
a function of Exports and FDI dummy variables (Ea#)) and Export and FDI intensity (Table
5). Tables 6 and 7 display the results of idehtiwadels in which innovative learning is
measured by Patents. All models include firm rana@dfects. Each table displays the results of
model specifications. Models 1 to 3 present redolt the Exports variable. Models 4 to 6
replicate these results for the FDI variable. Hin&flodel 7 to 9 introduce Exports, FDI, and the
interaction between these two variables. All citadables are lagged 1, 2 or 3 years in order to
explore timing effects, given that prior literaturas noted that knowledge takes time to filter

back to the focal firm and be incorporated in @8wties (Salomon and Shaver, 2005).

[INSERT TABLE 4 ABOUT HERE]

Table 4 shows positive and significant coefficitmtExportDummyLagl and
ExportDummyLag2. which shows how exports incradaseprobability of increasing the
number of product innovation in the first and tkeand year. This is consistent with prior
research on the export-innovative learning relagm Turning to the negative binomial
regression results in model 4-6, the positive aguiificant effects of FDI_DICO_LAG1 and
FDI_DICO_LAG2 imply the same logic supported befdfmally, if we introduce all the
independent variables and its interaction togetierpbserve that the main results for slack

remain almost the same; exports became positivesigndicant for the three lagged years. the



lagged years 2 and 3. Interestingly, the interadbetween exports and FDI is highly significant
only for the year (t-3).

We follow a similar procedure to test our hypottseiseTable 5. Coefficients for some
independent and control variables are somewhadrdift, that fact reflects the adjustments made
when we introduce the intensity in place of statsables. The results are consistent about
exports, except for the year (t-3) that is posiaiwel significant too. Some noticeable changes in
the results can be observed if we analyze the thgb-DI that variables are not significant.
Overall, we interpret the pattern of results tacate that learning associated with FDI occurs
with a greater lag than that of exports (consistétit H2), that the overall amount of learning
associated with FDI is less than that associatéa exporting (not consistemtith H1), and that
exporting functions as a substitute to FDI in teohgenerating innovative learning (consistent

with H3).

[Introduce Table 5]

We now turn to the control variables in Tables d &n In Table 4, the results for the
lagged NIP control variables indicate that there positive and significant effect over the future
number of innovative products, but only for thenge@1) and (t-3). So, these coefficients
suggest a feedback effect between the past NIFhandture (Salomon and Shaver, 2005:446).
The results for the rest of control variables, REBEH, LNSIZE, ADVERT, are positive and
significant for every model but the LNSIZE for thodels 3 and 4; and ADVERT for models 6
and 9. Table 5 shows that the results from negdtinomial regressions are fairly consistent
about the lagged variable NIP. For the rest of mdmariables we find that all of them are
positive and significant, except for ADVERT for thedel 3.

We next test the robustness of our claims by coimgdine previous results against the

ones obtained by using an alternative dependeigblar Tables 6 and 7 use PATENT_SPAIN



variable in place of NIP; therefore, the measurdmsad to gather information about exports

and FDI is the dichotonomous option (in Table & aatural log (in Table 7).

[Introduce Table 6 and Table 7]

Contrary to the findings associated with new praditcoduction, it seems that there is
no main effect of FDI on the patent activity. Tlesults should be interpreted with caution,
because of the different types of information gegtidy the two dependent variables. While
NIP is collecting the entire number of product imation (both new products as modified ones),
PATENT_SPAIN is only covering the innovations thatve been protected by law in the
Spanish territory. So, it is easy to think that NHiable accomplish more exact information
about the innovative output than PATENT_SPAIN whenare focus in foreign countries with
direct investment. That could be due to severdbfacfirstly, when companies are located
abroad the feedback speed slows down becauseaflainguage and cultural differences. So, as
global companies are located in dynamic industpagent processes are going to delay in excess
the normal company rhythm. Secondly, if the compadegides to patent its inventions, the
Spanish patent could be useless in the foreigntopifnts laws do not recognize our intellectual
property right system. These reasons could makBATENT _SPAIN variable incomplete and
no recommended for analysis focused on companiehwlrsue FDI.

By contrast, similar results hold when we pay aitento exporting firms. As before, the
results imply that exporting firms may exert a giefluence over innovative counts. In this
case, columns 1-3 and 7-9 present lagged modelevelery export lagged variable has a
significant impact over the propensity to patemt, 8hen firms just export the invention they
produce they seem to patent more frequently thaanwihey chose a FDI to be present in the
foreign country. Nevertheless, we interpret thesellts as consistent with those in Tables 4 and
5 in terms of the greater effect of exports than éinnovative learning, which is a provocative

finding.



Other results are somewhat different from the riggbin Tables 4 and 5 too. It is the
information related with advertising activities.,2®VERT presents no influence over
patenting behavior in any model (although it hagteat impact over NIP).

Finally, a slight different can be notice with tlhgged variable PATENT_SPAIN,
introduced in place of the lagged NIP, to contf@revious patents influence in the future
innovations developed by the firm. The results yrgkignificant relationship between the past
and the future. Interestingly, these effects change time. So, the effects of patents in year (t-
1) are not significant, but the patents in yedt)(&re significant and negative. It is not unt#é th
year (t-3) where the effects become significant positive. This evolution may point to
financial and timing requirements. In that way, gamies only patent innovations that are
substantially different from previous ones andntsdification must be protected from
competence for a long time. This logic could explahy companies which patent an innovation
in one year are not going to patent anything wetieral years after that, because they need time
to develop a really new product and they are notgyw invest their money patenting slightly

modifications that are going to be modified rapiftly the dynamism in the market.

Conclusion

The debate over resource-seeking and resourceigmglforeign activities has focused
recently on the export-productivity relationshigecent research has found that firms that export
are subsequently more innovative, implying thatoeipg activity can generate knowledge that
is useful for carrying out innovation. In this gapwe extended this line of research to compare
the impact of exports and an alternate form ofrird8onal activity — foreign direct investment —
on a firm’s innovative learning. We predicted thatearning associated with FDI would be
greater than that associated with exporting, aatizZhit would take longer to achieve. We also
predicted that 3) exports and FDI would functiorsaBstitutes in terms of generating such
learning for a firm. In an empirical test involgirspanish manufacturing firms between 2000

and 2005, we found evidence supporting the secoddtard of these predictions, but rejecting



the first of these. Given the implicit belief iniqr literature that FDI should generate stronger
learning than exporting (e.g., Salomon & Jin 20@&} is a provocative result that deserves

more attention in future research.
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Table 1 Industry breakdown of the sample

Number of firms Percentage of total (%) Product innovation average

|ndu5try A 2000 2001 2002 2003 2004 2005 | 2000 2001 2002 2003 2004 2005 | 2000 2001 2002 2003 2004 2005
Meat products 50 45 44 38 38 48 | 267 261 258 275 277 251|141 071 089 092 1.03 0.68
Food and tobacco 173 150 158 128 128 171 | 9.25 87 925 928 932 895|133 127 123 0.81 097 0.95
Beverages 31 26 26 20 20 431166 151 152 145 146 225 12 031 132 1.05 1.3 134
Textiles and clothing 180 161 160 117 114 157 | 9.63 9.34 9.37 848 83 822|523 137 822 753 538 6.7
Leather and footwear 54 49 48 31 31 50| 289 284 281 225 226 262|394 412 1 063 073 194
Wood and wood products 64 57 58 46 46 66 | 3.42 331 34 333 335 345|022 032 038 187 202 0.14
Paper and publishing 60 56 57 46 45 57321 325 334 333 328 298|119 102 0.75 157 0.76 0.95
Edition and graphic arts 104 96 98 78 77 101 | 556 557 5.74 565 56 529|271 258 266 019 025 0.28
Chemical products 116 108 105 90 89 132 6.2 6.26 6.15 652 648 691 3.06 248 37 158 183 161
Rubber and plastic products 108 102 102 77 78 93| 578 592 597 558 568 4.87]|5.05 11 24 1.08 108 242
Non-metallic products 126 116 114 98 97 150 | 6.74 6.73 6.67 71 7.06 785|189 059 238 039 033 117
Ferrous and non-ferrous metals 64 60 60 54 55 63| 342 348 351 391 4 33| 462 211 2.5 03 031 0.5
Metallurgy and metallic products 190 193 189 157 156 239 | 102 112 111 114 114 125 1.87 165 2.01 192 204 125
Agricultural machinery 139 128 125 107 107 135|743 742 732 775 779 7.06| 171 199 161 1.04 136 1.12
Office products and data processing 25 26 21 15 15 30| 134 151 123 109 109 157|256 123 047 207 229 279
Electrical accessories and materials 117 109 102 78 78 109 | 6.26 632 597 565 5.68 57| 267 231 267 164 264 387
Automobiles and motors 102 92 91 72 72 96| 545 534 533 522 524 502|182 209 186 227 263 153
Transport material 39 32 33 28 28 48 | 209 186 193 203 204 251|126 084 106 082 096 057
Furniture products 94 84 84 75 75 90 | 5.03 4.87 492 543 546 471 49 191 116 0.62 1.1 047
Miscellaneous Manufacturing 34 34 33 25 25 33|18 197 193 181 182 173|176 042 164 1.12 13.1 185

TOTAL 1870 1724 1708 1380 1374 1911 | 100 100 100 100 100 100 | 66.2 42.7 399 294 421 323

Table 2. Evolution by year of companies develogrports and FDI activities (%)

2000 2001 2002 2003 2004 2005
Exports 65.11 65.67 64.34 64.18 64.38 62.63
FDI 11.56 13.17 12.82 13.27 13.26 13.34




Table 3: Correlation matrix and descriptive statistics fdnariables

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
1 R&DlIntensity 1
2 LnSize 171 1
3 AdvIntensity .087 | .190 1
4 NewProductslagl 123 | .065| .040 1
5 NewProductslag2 114 065 | .051 .582 1
6 NewProductslag3 .096 [ .065 | .058 .588 .554 1
7 ExportDummylagl 124 ( 509 [ .120 .075 .087 .088 1
8 ExportDummylag2 124 .506 .126 .070 .075 .091 .908 1
9 ExportDummylag3 112 | 503 | .130 .080 .070 .077 | 849 | .892 1
10 FDIDummylagl .130 .406 .146 .060 .041 .052 .253 .252 .247 1
11 FDIDummylag2 127 1401 .146 .046 .060 .045 .252 .251 .248 .901 1
12 FDIDummylag3 127 .394 .156 .043 .042 .068 .248 .247 .246 .812 .884 1
13 ExportFDIDumlagl 131 .403 .137 .062 .043 .054 .276 .273 .267 .979 .885 .805 1
14 ExportFDIDumlag2 .130 .397 .138 .047 .063 .048 .273 274 .270 .882 .979 .867 .901 1
15 ExportFDIDumlag3 131 .389 .147 .043 .044 .071 .266 .269 271 .796 .864 977 .815 .882 1
16 LnExportlagl .154 .661 .129 .078 .090 .094 .957 .892 .844 .328 .325 .319 .351 .347 .339 1
17 LnExportlag2 .156 .657 .136 .070 .079 .095 .894 .957 .879 .328 .325 .319 .351 .349 .342 .948 1
18 LnExportlag3 .144 .655 141 .085 .070 .082 .849 .883 .956 .323 .325 321 .345 .348 .346 .909 .938 1
19 LnFDllagl 141 .389 .161 .028 0.020 .032 .219 217 .210 .844 779 .713 .834 .769 .702 .296 .295 .289 1
20 LnFDllag2 .140 .381 .157 0.017 .029 0.024 .216 .216 .214 a77 .844 .765 .768 .833 .755 .292 .294 .292 917 1
21 LnFDllag3 .139 371 .168 0.014 | 0.015 .035 212 212 212 723 .763 .844 .718 .752 .832 .286 .286 .289 .856 .896 1
22 Patentslagl .086 .073 .043 .208 0.017 0.010 .051 .056 .080 .074 .065 .109 .075 .069 114 .062 .065 .104 .058 .057 .095 1
23 Patentslag2 .060 .065 .047 0.000 221 0.019 .058 .049 .053 .074 .070 .056 .075 .072 .060 .067 .060 .061 .066 .051 .046 .145 1
24 Patentslag3 .038 .059 .058 0.002 0.001 .239 .045 .054 .046 .069 .059 .061 .070 .060 .062 .054 .062 .057 .055 .047 .039 .106 .100 1
25 LnExportFDllagl .142 .392 .150 .027 0.020 .034 .228 227 .220 .807 .748 .691 .824 .763 .704 .310 .310 .304 .982 911 .858 .058 .064 .055 1
26 LnExportFDllag2 144 | 385 | .147 | 0.014 .029 | 0024 | 225| 226 | .224| .743| 807 .7385| .760| .825| .750 | .306 | .309 | .308 | .910 | .980| .891| .058 | .052 | .046 | .930 1
27 LnExportFDllag3 .143 .376 .158 0.012 0.014 .034 221 222 .224 .693 .730 .808 711 747 .826 .300 .302 .307 .853 .890 .978 .095 .046 .040 .880 912 1
28 NewProducts .094 | .063 | .039 .593 .608 482 | .069| .078| .074| .045| .044| .053| .046| .044| .051| .070| .084 | .080 | 0.018 | 0.017 | 0.029 | 0.000 | 0.002 | 0.005 | 0.016 | 0.015 | 0.027 1
29 Patents .061 .080 .030 | 0.017 0.012 .162 .057 .081 .076 .073 .122 .136 .078 .126 .141 .067 .103 .095 .065 .105 .113 .154 114 .331 .065 .104 111 .199 1
Mean 0.722|4.365|1.321| 2.425| 2535 | 2.755| 0.646 | 0.646 | 0.648 | 0.128 | 0.126 | 0.125 | 0.123 [ 0.122 | 0.120 | 9.630 | 9.623 | 9.623 [ 0.155 | 0.152 | 0.150 | 0.220 | 0.231 | 0.242 | 2.545 | 2.501 | 2.451 [ 2.297 0.214|
s.d. 2.485 | 1.497 | 3.253 | 18.448 | 19.296 | 20.776 | 0.478 | 0.478 | 0.478 | 0.334 | 0.332 | 0.331 | 0.328 | 0.327 | 0.325 | 7.451 | 7.438 | 7.421 | 0.479 | 0.475 | 0.470 | 2.869 | 3.108 | 3.373 | 8.262 | 8.153 | 8.041 | 17.275 | 2.629

Correlations above

.03 are significant at the 0.05 level
Correlations above .05 are significant at the 0.01 level



TABLE 4

The effect of exporting (ExportDumnay) and FDI (FDIDummy.,) on introduction of products (NewProdygts
Negative binomial estimation

Model1 |Model2 |Mode3 |Model4 [Moded5 [Model6 |[Modd7 [Mode8 [Modd 9
R& DIntensity 0.049 *** | 0.039 *** | 0.021 *** | 0.047 *** | 0.039 *** | 0.020 ** | 0.049 ***| 0.040 *** | 0.021 **
(0.011) (0.011) (0.009) (0.009) (0.010) (0.009)| O1m) (0.011) (0.009)
LnSize 0.263 *** | 0.314 ** | 0.412 *** | 0.339 *** | 0.351 *** | 0.499 *** | 0.242 *** | 0.273 *** | 0.399 ***
(0.034) |(0.040) (0.058) (0.035) (0.041) (0.059) (0.036)[ 042) (0.060)
Advlntensity 0.014* | 0.015* | 0.028* | 0.013* | 0.014*| 0.030** | 0.013** | 0.014** | 0.029 **
(0.006) (0.006) (0.015) (0.006) (0.0086) (0.015)] O(®) (0.006) (0.015)
NewProductsL agl 0.003 *** 0.003 *** 0.003 ***
(0.001) (0.001) (0.001)
NewProductsL ag2 0.000 0.001 0.001
(0.001) (0.001) (0.001)
NewProductsL ag3 0.002 *** 0.002 *** 0.002 ***
(0.001) (0.001) (0.001)
ExportDummyLagl | 0.924 *** 0.948 ***
(0.117) (0.122)
ExportDummyL ag2 0.750 *** 0.789 ***
(0.136) (0.141)
ExportDummyL ag3 0.686 *** 0.818 ***
(0.182) (0.187)
FDIDummyLagl 0.145* 0.484
(0.099) (0.393)
FDIDummyL ag? 0.351 *** 0.895 **
(0.117) (0.435)
FDIDummyL ag3 -0.085 1.835 **4
(0.145) (0.678)
ExportFDI DumLag -0.351
(0.396)
ExportFDIDumL ag -0.577
(0.440)
ExportFDIDumLag -1.957
(0.675)
Constant -2.444 -2.279 -1.840 -2.058 **-1.879 -1.598 -2.397 **1-2.187 *** [ -1.879
(0.179) (0.215) (0.296) (0.183) (0.220) (0.305)| 18B) (0.218) (0.297)
Inr -0.256 -0.216 0.022 -0.269 -0.222 0.025 -0.253] .210 0.031
(0.053) (0.058) (0.079) (0.053) (0.058) (0.080)| 0&®) (0.058) (0.079)
In_s -1.307 -1.464 -1.858 -1.387 -1.530 -1.928 -1.295| .441 -1.845
(0.072) (0.078) (0.083) (0.072) (0.078) (0.081)] OmR) (0.079) (0.083)
R 0.774 0.805 1.022 0.763 0.800 1.025 0.776] 809D. 1.031
(0.041) (0.047) (0.080) (0.040) (0.047) (0.082)| o04a) (0.047) (0.081)
S 0.270 0.231 0.155 0.249 0.216 0.145 0.273| 2393. 0.157
(0.019) (0.018) (0.012) (0.018) (0.016) (0.011)] opm) (0.018) (0.013)
Log Likelihood -6087.3 -4616.5 -2955.4 -6130.7 -4631.7 -2964.7|  846® -4608.3 -2949.5
Wald test 242,50+ [157.0% | 121.9%*  [176.1%*  [128.6**  |99.6** * 246.1%+  [168.7%  |132.9%+*
LR test vs. Pool 1858.1%% | 1492.8%* | 125474 |1911.6%* |1554.2%* |1293.1%* [1832.0%* |1480.9%* |1245.2%*

** n<0.05; *** p<0.01 (one-tailed tests). Standard deviation appears in parentheses ().



TABLE 5

The effect of exporting (LnExpgtt,) and FDI (LnFDL.,) on introduction of products (NewProdygts
Negative binomial estimation

Modd 1 Model 2 | Mode 3 Mode 4 Model 5 | Model 6 Model 7 Modd 8 Mode 9
R& Dintensity 0.048 *** 0.039 *** | 0.021 ** 0.047 ***  0.039 ** [ 0.020 ** 0.046 *** | 0.039 *** | 0.020 **
(0.010) (0.011) (0.010) (0.009) (0.011) (0.009) 01m) (0.011) (0.009)
LnSize 0.197 *** 0.264 *** | 0.352 *** | 0.358 *** | 0.377** |0.519 *** [0.180 *** |0.233 *** |(0.353 ***
(0.038) (0.045) (0.065) (0.035) (0.041) (0.059) 04m) (0.047) (0.067)
Advintensity 0.014 ** 0.015 ** 0.028 0.013 ** 0.015 ** 03B ** 0.013 ** 0.014 ** 0.032 **
(0.006) (0.006) (0.015) (0.006) (0.006) (0.016)| 0(QB) (0.006) (0.016)
NewProductsLagl | 0.003 *** 0.003 0.003 ***
(0.001) (0.001) (0.0001)
NewProductsL ag2 0.000 0.001 0.000
(0.001) (0.001) (0.001)
NewProductsl ag3 0.002 ** 0.002 *** 0.002 ***
(0.001) (0.001) (0.001)
LnExportLagl 0.062 *** 0.070 ***
(0.008) (0.008)
LnExportLag2 0.050 *** 0.058 ***
(0.009) (0.010)
LnExportLag3 0.051 *** 0.060 ***
(0.013) (0.013)
LnFDILagl -0.002 1.291 ***
(0.075) (0.394)
LnFDILag2 0.073 1.540 ***
(0.088) (0.448)
LnFDILag3 -0.226 1.612 **
(0.122) (0.640)
LnExportFDILagl -0.076 ***
(0.022)
LnExportFDILag2 -0.087 ***
(0.025)
LnExportFDILag3 -0.109 ***
(0.037)
Constant -2.151 *** -2.057 *** | -1.619 *** | -2.114 *** |-1.953 *** | -1.672 *** | -2.181 *** [-2.048 *** [-1.722 ***
(0.174) (0.209) (0.290) (0.184) (0.221) (0.306)| 17®) (0.212) (0.291)
In_r -0.257 -0.217 0.023 -0.271 -0.227 0.022 -0.255 21D 0.025
(0.053) (0.058) (0.079) (0.053) (0.058) (0.080) 083) (0.058) (0.078)
In_s -1.307 -1.465 -1.861 -1.393 -1.538 -1.929 -1.292 443 -1.843
(0.073) (0.079) (0.083) (0.071) (0.077) (0.081)| o) (0.079) (0.083)
R 0.773 0.804 1.023 0.762 0.796 1.022 0.774| .808 1.025
(0.041) (0.047) (0.080) (0.040) (0.046) (0.082)| o) (0.047) (0.080)
S 0.270 0.230 0.155 0.248 0.214 0.145 0.274| .23® 0.158
(0.019) (0.018) (0.012) (0.017) (0.016) (0.011)| omm) (0.018) (0.013)
Log Likelihood -6090.6 -4616.1 -2955.4 -6131.8 -4635.8 -2963.2 834D -4608.8 -2947.61
Wald test 237.2% 154.4% |121.6%* |173.6%% |119.1%* |104.0%** [252.6%* [168.7%* [137.63*
LR test vs. pool 1851.8*** 1495.5%%* [ 1261.0*** | 1931.7*** | 1552.4*** | 1301.4*** | 1839.7*** |1485.6*** | 1258.59***

** pn<0.05; *** p<0.01 (one-tailed tests). Standard deviation appears in parentheses ().




TABLE 6

The effect of exporting (ExportDumnay) and FDI (FDIDummy.,) on patenting activity (PateRjs

Negative binomial estimation

Model 1 |Model 2 |Mode 3 Modd 4 Model 5 Mode 6 Modd 7 Model 8 Mode 9
R& Dl ntensity 0.073 *** [ 0.103 *** 10.074 *** |0.073 *** 0.105 *** 0.078 *** 0.071 *** 0.103 0.074 ***
(0.022) (0.024) (0.028) (0.022) (0.025) (0.029) 0p2) (0.025) (0.028)
LnSize 0.408 ***  0.444 *** 10.400 *** 10.502 *** 0.531 *** 0.518 *** 0.386 *** 0.434 0.403 ***
(0.062) (0.072) (0.084) (0.063) (0.074) (0.087) 067) (0.078) (0.091)
Advintensity 0.024 0.004 0.011 0.024 0.006 0.023 0.021 0.003 0110.
(0.022) (0.026) (0.037) (0.022) (0.027) (0.037) 0a2) (0.027) (0.037)
PatentsL agl -0.006 -0.005 -0.005
(0.006) (0.006) (0.006)
PatentslL ag2 -0.030 ** -0.030 ** -0.030
(0.012) (0.013) (0.013)
PatentsL ag3 0.014 *** 0.014 ** 0.014 *
(0.005) (0.004) (0.005)
ExportDummyL agl 1.147 *+* 1.143 **
(0.250) (0.252)
ExportDummyL ag2 1.012 *** 1.026
(0.270) (0.275)
ExportDummyL ag3 1.105 *** 1.130 ***
(0.332) (0.341)
FDIDummyL agl 0.163 0.591
(0.184) (1.316)
FDIDummyL ag2 0.085 0.815
(0.212) (1.480)
FDIDummyL ag3 -0.016 0.616
(0.274) (1.556)
ExportFDIDumL agl -0.439
(1.322)
ExportFDIDumL ag2 -0.768
(1.486)
ExportFDIDumL ag3 -0.671
(1.568)
Constant -3.851 -3.580 -3.376 -3.365 -3.139 -3.026 -3.793 .553 -3.395 ***
(0.340) (0.386) (0.470) (0.330) (0.381) (0.458) 348) (0.396) (0.478)
/In_r 0.101 0.173 0.252 0.079 0.172 0.258 0.105 0.168 520.2
(0.100) (0.115) (0.142) (0.099) (0.115) (0.142) 10m) (0.115) (0.142)
/In_s -2.166 -2.297 -2.387 -2.244 -2.364 -2.434 -2.147 .302 -2.391
(0.120) (0.134) (0.161) (0.122) (0.136) (0.167) 123) (0.137) (0.167)
R 1.107 1.189 1.287 1.083 1.187 1.294 1.111 1.183 871.2
(0.111) (0.137) (0.183) (0.107) (0.136) (0.184) 11a) (0.136) (0.183)
S 0.114 0.100 0.091 0.105 0.093 0.087 0.116 0.099 910.0
(0.013) (0.013) (0.014) (0.012) (0.012) (0.014) ofa) (0.013) (0.015)
Log Likelihood 1754.6 -1385.0 -925.8 -1782.4 -1398.0 -936.9 -1753. [ -925.3 -1380.7
Wald Test 128.6*** |108.4*** |80.0*** 112.8*** 94 2%+ [71.1%** 130.3*** 79.6%** 107.7%+*
LR test vspool 612.8*** | 454.9*** [292.0*** [610.8*** 449 5%+ 288.8***  [572.6%** 274.6**  [427.8%**




TABLE 7

The effect of exporting (LnExpatt,) and FDI (LnFDi.m) on patenting activity (PateR)s
Negative binomial estimation

Mode 1 Model 2 Model 3 | Mode 4 Model5 |Modd 6 |Modd 7 Model 8 | Model 9
R& Dintensity 0.071 *** 0.100 *** 10.069 ** 0.074 *** 0.104 *** [0.078 *** [0.070 *** 0.098 *** 0.069
(0.022) (0.025) (0.029) (0.022) (0.026) (0.029)| 0B®) (0.025) (0.029)
LnSize 0.304 *** 0.359 *** [0.321 *** [0.516 *** 0.538 *** 10.503 *** [(0.299 *** 0.356 *** 0.312
(0.073) (0.083) (0.099) (0.061) (0.072) (0.084)] Of®) (0.086) (0.101)
Advlntensity 0.025 0.006 0.014 0.025 0.007 0.021 0.024 0.006 120.0
(0.022) (0.026) (0.036) (0.022) (0.027) (0.037)| op@) (0.026) (0.036)
PatentsL agl -0.006 -0.006 -0.006
(0.006) (0.006) (0.006)
PatentslL ag2 -0.031 ** -0.030 ** -0.031 **
(0.0131) (0.013) (0.013)
PatentsL ag3 0.013 *** 0.014 *** 0.014
(0.004) (0.004) (0.005)
LnExportLagl 0.083 *** 0.084 ***
(0.017) (0.018)
LnExportLag2 0.072 *= 0.071 *
(0.019) (0.019)
LnExportLag3 0.072 *** 0.073
(0.023) (0.023)
LnFDILagl 0.0424 0.682
(0.120) (0.824)
LnFDILag2 0.028 -0.235
(0.142) (2.075)
LnFDILag3 0.080 0.479
(0.187) (0.874)
LnExportFDILagl -0.038
(0.047)
LnExportFDILag?2 0.015
(0.063)
LnExportFDILag3 -0.025
(0.051)
Constant -3.436 *** |-3.216 *** |-2.960 *** | -3.403 *** |-3.155 *** | -2.998 *** | -3.443 *** |.3,184 *** -2.964
(0.321) (0.371) (0.453) (0.329) (0.379) (0.455)| 3m7) (0.379) (0.457)
/In_r 0.104 0.178 0.252 0.076 0.171 0.256 0.104 0.175 500.2
(0.100) (0.116) (0.142) | (0.099) (0.115) | (0.141)| 1qm) (0.116) (0.142)
/In_s -2.174 -2.308 -2.403 -2.257 -2.371 -2.418 -2.167 .322 -2.385
(0.120) (0.133) (0.161) (0.120) (0.135) (0.164)| 1p1) (0.135) (0.165)
R 1.110 1.195 1.286 1.079 1.187 1.292 1.110 1.191 841.2
(0.111) (0.138) (0.183) (0.107) (0.136) (0.183)| 1qa) (0.138) (0.182)
S 0.113 0.099 0.090 0.104 0.093 0.089 0.114 0.098 920.0
(0.013) (0.013) (0.014) (0.012) (0.012) (0.014)| 0O(®) (0.0133) (0.015)
Log Likelihood -1754.4 -1384.9 -926.7 -1783.7 -1398.0 -936.8 -1¥53 | -1380.7 -926.2483
Wald Test 131.5%** 109.9*** | 80.5** 111.7%** 93, 7*** 71.9%** 132.4%* 108.6*** |81.03***
617.1%* 457.8*** 1293.6*** |637.1*** 465.9***  [299.7*** |599 2%** 444 1% |1284.59***

LR test vs pool




Figure 1: Patenting activity by sample firms 20B5, by category of international activity

16

1,4 \
12

=== No Exporters

== EXporters
No FDI
——FDI

Spanish patents
o
0o

0,6
04 \'
0,2
0
2000 2001 2002 2003 2004 2005
Year

Figure 2: New product introductions by sample fir?0-2005, by category of international activity
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